# 




EXPRESS MAIL NO. EK673490301US 



PATENT 
Docket No. 99-460 



WHAT IS CLAIMED IS: 



1. 



A method for predictive routing of packets by a node in a network having a 



plurality of nodes, comprising: 

receiving messages from advertising nodes in the network, at least one of the messages 
containing a prediction regarding a future event that may happen to an entity associated with a 
corresponding advertising node; 

extracting the prediction from the received message; 

determining an active state of the entity based on the prediction; 

generating a routing table using the active state of the entity; and 

routing packets through the network using the routing table. 

2. The method of claim 1, wherein the receiving includes: 

receiving at least two messages containing predictions from one of the advertising 
nodes, and 

merging the at least two messages. 

3. The method of claim 1, wherein the entity includes one of the advertising node, an 
interface associated with the advertising node, and a relationship existing between the advertising 
node and another one of the nodes in the network; and 

wherein the receiving includes: 

receiving, from the advertising node, a message that includes predictions 
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4. The method of claim 1, wherein the receiving includes: 

receiving at least one message that includes a plurality of predictions relating to a 
plurality of entities. 

5. The method of claim 4, wherein the extracting includes: 

decoding the at least one message to obtain a prediction corresponding to each of 
the entities. 

6. The method of claim 1, wherein the extracting includes: 

decoding the received message to obtain a prediction function corresponding to 
the entity. 

7. The method of claim 6, wherein the determining includes: 

applying a time value, corresponding to a future time, to the prediction function to 
determine the active state of the entity at the future time. 

8. The method of claim 7, wherein the generating includes: 
recomputing the routing table for each of a plurality of time values. 
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9. The method of claim 6, wherein the determining includes: 

applying a plurality of time values, corresponding to a time interval, to the 
prediction function to determine cost values associated with the entity for the time 
interval, and 

using the cost values to identify the active state of the entity for the time interval. 

10. The method of claim 9, wherein the using includes: 
identifying a worst cost value from the determined cost values, and 

using the worst cost value as the active state of the entity for the time interval. 

11. The method of claim 9, wherein the generating includes: 
recomputing the routing table, and 

installing the recomputed routing table at the end of each of a plurality of time 
intervals. 

12. The method of claim 1, wherein the generating includes: 
recomputing the routing table upon changes to the active state of the entity. 

13. A system for generating a routing table for predictive routing of packets in a 
network having a plurality of nodes, comprising: 

means for obtaining messages from nodes in the network, the messages containing 
predictions regarding future events that may happen to entities associated with corresponding 
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ones of the nodes; 

means for extracting the predictions from the messages; 

means for determining active states of the entities based on the predictions; and 

means for generating a routing table, using the active states of the entities, for routing 

packets through the network. 

14. A node in a network having a plurality of nodes, comprising: 
a memory configured to store a routing table; and 

a processor configured to receive messages from other nodes in the network, the 
messages containing predictions regarding future events that may happen to entities associated 
with corresponding ones of the other nodes, extract the predictions from the received messages, 
determine active states of the entities based on the predictions, recompute the routing table in the 
memory using the active states of the entities, and send packets through the network using the 
routing table. 

15. The node of claim 14, wherein the processor is configured to obtain at least two 
messages containing predictions from a same one of the other nodes and merge the at least two 
messages. 

16. The node of claim 14, wherein each of the entities includes one of the 
corresponding other node, an interface associated with the corresponding other node, and a 
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relationship existing between the corresponding other node and one of the other nodes in the 
network. 

17. The node of claim 16, wherein the processor is configured to obtain, from a same 
one of the other nodes, a message that includes predictions regarding a plurality of different 
entities. 

18. The node of claim 14, wherein the processor is configured to receive at least one 
message that includes a plurality of predictions relating to a plurality of entities and decode the at 
least one message to obtain a prediction corresponding to each of the entities. 

19. The node of claim 14, wherein the processor is configured to decode the received 
messages to obtain prediction functions corresponding to the entities. 

20. The node of claim 19, wherein the processor is configured to apply a time value, 
corresponding to a future time, to each of the prediction functions to determine the active state of 
the corresponding entity at the future time. 

21. The node of claim 20, wherein the processor is configured to recompute the 
routing table for each of a plurality of time values. 
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22. The node of claim 19, wherein the processor is configured to apply a plurality of 
time values, corresponding to a time interval, to each of the prediction functions to determine 
cost values associated with the corresponding entity for the time interval, and use the cost values 
to identify the active state of the corresponding entity for the time interval. 

23. The node of claim 22, wherein the processor is configured to identify a worst cost 
value from the determined cost values and use the worst cost value as the active state of the 
corresponding entity for the time interval. 

24. The node of claim 22, wherein the processor is configured to recompute the 
routing table and install the recomputed routing table at the end of each of a plurality of time 
intervals. 

25. The node of claim 14, wherein the processor is configured to recompute the 
routing table upon changes to the active states of the entities. 

26. The node of claim 14, wherein the processor is further configured to generate 
messages that include predictions regarding at least one entity. 

27. The node of claim 26, wherein at least one of the generated messages includes at 
least one of an event piece, a peer prediction piece, an interface prediction piece, and a node 
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prediction piece. 



28. The node of claim 27, wherein the event piece includes: 

an event type that indicates a predicted event for the entity, and 

an event time that indicates a time at which the predicted event may occur. 



29. The node of claim 27, wherein the peer prediction piece includes: 

a peer address that indicates an address of one of the other nodes, and 
at least one event piece that indicates predicted events for the other node. 



30. The node of claim 27, wherein the interface prediction piece includes: 

an interface address that indicates an address of an interface associated with the 
node, and 

at least one event piece that indicates predicted events for the interface. 



31. The node of claim 27, wherein the node prediction piece includes: 

at least one node event piece that indicates predicted events for the node. 

32. The node of claim 26, wherein the processor is further configured to transmit the 
generated messages on the network. 
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33. A computer-readable medium storing instructions for causing at least one 
processor to perform a method for generating a routing table for predictive routing of packets in a 
network having a plurality of routers, the method comprising: 

extracting predictions from messages received from routers in the network, the 
predictions identifying future events that may happen to entities associated with corresponding 
ones of the routers; 

determining active states of the entities based on the predictions; and 
generating a routing table, using the active states of the entities, for routing packets in the 
network. 

34. A method for generating prediction messages for predictive routing of packets in a 
network having a plurality of nodes, the method, performed by at least one of the nodes, 
comprising: 

generating predictions relating to at least one entity associated with the node; 
encoding the predictions into one or more prediction messages; and 
flooding the prediction messages on the network. 

35. The method of claim 34, wherein the generating includes: 

creating a prediction that specifies a future event that may occur to at least one of 
the node, an interface associated with the node, and a relationship between the node and 
at least one other node. 
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36. The method of claim 34, wherein the generating includes: 
identifying an event that may occur to the entity, 
identifying a time at which the event may occur, and 
creating a prediction from the identified event and time. 

37. The method of claim 34, wherein the encoding includes: 

converting each of the predictions into at least one of a node prediction piece, an 
interface prediction piece, and a peer prediction piece, the node prediction piece 
specifying one or more future events that may occur to the node, the interface prediction 
piece specifying one or more future events that may occur to an interface associated with 
the node, and the peer prediction piece specifying one or more future events that may 
occur to a relationship between the node and at least one other node, and 

creating each of the prediction messages from one or more of the node prediction 
piece, the interface prediction piece, and the peer prediction piece. 

38. The method of claim 34, wherein the flooding includes: 
transmitting the prediction messages to all of the nodes in the network. 

39. A computer-readable medium containing instructions for causing at least one 
processor to perform a method for generating prediction messages for predictive routing of 
packets in a network having a plurality of nodes, the method comprising: 
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creating predictions relating to at least one entity associated with the processor; 
encoding the predictions into one or more prediction messages; and 
transmitting the prediction messages on the network. 

40. A router in a network having a plurality of routers, comprising: 
a memory configured to store instructions; and 

a processor configured to execute the instructions in the memory to generate predictions 
relating to at least one entity associated with the router, encode the predictions into one or more 
prediction messages, and flood the prediction messages on the network. 

41. The router of claim 40, wherein the processor is configured to create a prediction 
that specifies a future event that may occur to at least one of the router, an interface associated 
with the router, and a relationship between the router and at least one other router. 

42. The router of claim 40, wherein the processor is configured to identify an event 
that may occur to the entity, identify a time at which the event may occur, and create a prediction 
from the identified event and time. 

43. The router of claim 40, wherein the processor is configured to convert each of the 
predictions into at least one of a router prediction piece, an interface prediction piece, and a peer 
prediction piece, the router prediction piece specifying one or more future events that may occur 
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to the router, the interface prediction piece specifying one or more future events that may occur 
to an interface associated with the router, and the peer prediction piece specifying one or more 
future events that may occur to a relationship between the router and at least one other router, and 
create each of the prediction messages from one or more of the router prediction piece, the 
interface prediction piece, and the peer prediction piece. 

44. The router of claim 40, wherein the processor is configured to transmit the 
prediction messages to all of the routers in the network. 

45. The router of claim 40, wherein the processor is further configured to receive 
messages from other ones of the routers in the network, the messages containing predictions 
regarding future events that may happen to one or more entities associated with corresponding 
ones of the routers, extract the predictions from the received messages, and generate a routing 
table from the extracted predictions. 

46. A memory device that stores a prediction data structure, comprising: 

a peer prediction piece including a peer event component that indicates a predicted event 
for a relationship between first and second nodes in a network and an event time component that 
indicates a time at which the predicted event may occur; 

an interface prediction piece including an interface event component that indicates a 
predicted event for an interface associated with the first node and an event time component that 
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indicates a time at which the predicted event may occur; and 

a node prediction piece including a node event component that indicates a predicted event 
for the first node and an event time component that indicates a time at which the predicted event 
may occur. 
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